Introduction. Women planning for home birth are transferred to hospital in case of
Introduction
In Western countries, up to one third of women planning to give birth at home are transferred to hospital during labor or after the birth (1) . Compared with low-risk women planning to give birth in a hospital, there is evidence that low-risk women planning to give birth at home have fewer interventions in labor, including cesarean sections, assisted vaginal deliveries, oxytocin augmentation and epidural analgesia (2) (3) (4) (5) (6) .
The total population of Norway, Sweden, Denmark and Iceland is 20.5 million, with a combined annual birth rate of 220,000 births. Women receive free care and treatment during pregnancy.
The majority of births are in obstetric units, with a smaller proportion in midwife-led units and at home. Between one and two percent of all births are planned at home in Denmark (7), 2.2 % in Iceland (8) , 0.7/1000 in Sweden (9) and 1.5/1000 in Norway (6) . In Norway, Sweden and Iceland, women have to find a midwife willing to assist the birth and only lowrisk women are accepted for home birth. In Denmark, women have the right to be attended by a midwife at home, even when they have been advised to give birth in an obstetric unit. In Norway, Sweden, Iceland and some Danish regions, the woman will usually be attended by a midwife she has met during pregnancy, and who provided antenatal care. In other Danish regions, she may be attended by a midwife from the nearest hospital, without any particular experience or interest in home births, and the woman and midwife have never met before onset of labor. Denmark, Norway and Iceland, but not Sweden, have national guidelines on how to manage planned home births (7) .
Maternal and neonatal outcomes are registered in national birth registries in all Nordic countries. However, planned home births are not systematically registered according to the principle of intention-to-treat, and hospital transfers in such cases and the reasons for them are not described.
Many previous studies on transfers to hospital in planned home births have not reported on indications for transfers, proportion of potentially urgent transfers or used stratified analyses by nulli-and multiparity (1) . Thus, the findings in this study will be useful for midwives, obstetricians and others providing antenatal care, and for women considering home births.
Caregivers should be able to give evidence-based information about the probability of transfers during and after a planned home birth, and why they might be necessary.
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This study aims to describe 1) how often women and neonates were transferred from home to hospital during labor or after birth; 2) indications for transfer; 3) how long before or after birth the transfer started; 4) mode and duration of transfer and 5) the proportion of transfers classified as potentially urgent.
Material and methods
This was an almost fully prospective cohort study using data collected from planned home births in Norway, Denmark, Sweden and Iceland between 2008 and 2013. All midwives attending home births were asked to recruit their clients to the study. The women were given information about the study during pregnancy or labor, and signed a consent form agreeing to participate. All women who had opted for, and were accepted to, home birth at the onset of labor were eligible for inclusion. some in Denmark, the data were entered into a web-based form and transferred into a data file. In Norway and for 70% of the Danish births, data were entered into a form and sent by post or e-mailed to the national study coordinator, who entered the data into a data file. The midwife who attended the birth filled in the form and submitted it one week after birth. In some cases, the midwives forgot to fill the forms and did so when they remembered or perhaps where reminded. Therefore, parts of the data were collected retrospectively and, especially in Denmark, planned home births were not reported.
The following variables were registered: Maternal age, civil status (married/cohabitant or single), country of residence, body mass index, smoking habits, parity, previous cesarean section, gestational age, estimated amount of blood loss, fetal presentation, mode of birth, birthweight, Apgar scores, any treatment given to the mother or baby, maternal death, stillbirths, neonatal deaths within the first 7 days of life, whether the woman and/or baby were transferred to hospital, time between the start of transfer and the birth or between the birth and the start of transfer, mode of transfer, duration of transfer and whether the transfer was classified as potentially urgent or non-urgent. Transfers were defined as potentially urgent if the indication for transfer was recorded as suspected or manifest fetal distress,
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antepartum hemorrhage, slow progress or detection of breech position in the second stage of labor, postpartum hemorrhage, low Apgar score, respiratory problems or other potentially urgent situations, at the discretion of the assisting midwife.
To ensure that women who met the inclusion criteria were recruited to the study, the coordinators contacted home birth midwives regularly by e-mail and telephone. Members of the study group were also invited to meetings arranged by home birth midwives, and informed about the study.
The databases were merged, and obviously erroneous values were deleted and registered as missing. We performed the following analyses: numbers, proportions, means, medians, standard deviations, ranges, differences in proportions and 95% confidence intervals.
Analyses were stratified for parity (nulliparity, multiparity and unknown 
Results
We collected data from 3068 planned home births, 482 from Norway, 445 from Sweden, 
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noted that due to poor data quality, too few homebirths have been registered (11). In Iceland, it is estimated that there were approximately 360 planned home births during the data collection period (12) . These estimates suggest that we have data from more than 90% of the planned home births in Norway and Sweden and 80% in Iceland. The proportion from
Denmark is 90% at best, but probably less.
A total of 2446 women (81.4%) were multiparous, 2922 (97.5%) married or cohabitants, 204 (6.6%) smokers and 138 (4.5%) had a previous cesarean section. Table 1 shows the characteristics of the study population. 
Total transfers

Transfers during labor
Most transfers occurred during labor, before the birth of the baby. A total of 271 women (8.8%) were transferred to hospital before birth. In nulliparas and multiparas, transfer rates during labor were 24.0% and 4.8%, respectively (difference 19.2%; 95% CI 15.7-22.9). The rate was 42.0% for women whose parity was not recorded.
The median time interval from the start of the transport to the birth of the baby was 3 hours and 34 minutes (range 20 minutes-24 hours). In nulliparas, the median time interval was 4 hours and 30 minutes and in multiparas, 2 hours and 45 minutes. The most common reason for transfer was slow progress, both in nulli-and multiparous women. (Table 2) .
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Transfers after the birth
In total, 131 (4.3%) women and/or neonates were transferred after the birth. The transfer rates in nulliparas and multiparas were 8.6% and 3.2% (difference 5.4%; 95% CI 3.1-8.1).The most common maternal indications for transfer were postpartum hemorrhage and tearing that needed to be repaired by an obstetrician. The most common neonatal indication was respiratory problems/low Apgar score. Median time interval from the birth to the start of the transfer was 1 hour and 45 minutes (range 8 minutes-48 hours). In 36 cases (27.5%), the transfer started within 1 hour after the birth, and in 52 cases (39.7%), between 1 and 6 hours after the birth (Table 2) .
Potentially urgent transfers
In total, 116 transfers (28.9% of all transfers and 3.8% of all deliveries) were classified as potentially urgent, of which 55 occurred before and 61 after the birth of the baby. Forty-eight (8.7%) nulliparous and 61 (2.5%) multiparous women had a potentially urgent transfer (difference 6.2%; 95% CI 3.9-8.9). The most common indications for potentially urgent transfers were suspected fetal distress, postpartum hemorrhage and respiratory problems/low Apgar score (Table 2 ).
In 83 of the 116 transfers (71.6%) for potentially urgent reasons, no medical treatment was needed on arrival at the hospital. Of the 55 women transferred before birth, nine had an instrumental delivery and eight a cesarean section. In five cases, the operative delivery was performed within an hour of the transfer. Among the 61 women transferred after giving birth, three received a blood transfusion, three had a manual removal of the placenta and eight had both. One neonate needed a respirator and another nasal continuous positive airway pressure (CPAP) treatment. Indications for the potentially urgent transfers are in Supplementary file S3.
Mode and duration of transfers
In the 332 transfers for non-urgent reasons, a private car was the most commonly used vehicle (49.2%), followed by an ambulance car (38.7%). In 14 cases (5.5%), a taxi was used for the transfer. In 68.4% of cases, the transfer was completed within 30 minutes. In two women (0.6%), it took more than 1 hour. Information on duration of the transfer was missing in 22.9% of the cases. The median duration of the non-urgent transfers was 20 minutes (range 3-95 minutes) ( Table 2) .
Accepted Article
Of the 116 women or infants transferred for potentially urgent reasons, an ambulance car was used in 91 cases (78.4%), ambulance helicopter in one, and private car or taxi in 21 (15.5%).
The median duration of potentially urgent transfers was 15 minutes (range 5-45 minutes) ( Table 2 ).
Discussion
In this study, 32.7% of nulliparous and 8.0% of multiparous women were transferred to hospital during labor or after the birth. The most common reasons for transfer were slow labor progress, need for medical pain relief and suspected fetal distress. In total, 28.9% of transfers, 3.8% of all deliveries, were classified as potentially urgent.
A strength of this study is that it included the majority of planned home births in all four countries during the study period. One limitation is that our only data source was the attending midwives. Diagnoses and other information were not verified through patient files or other sources. Another limitation is that planned home births are not systematically registered, and thus impossible to assess exact number in the four countries. In Norway, Sweden and Iceland, there are few homebirths and few midwives attending them. We are quite sure that we know all midwives attending homebirths, and that we have collected data from practically all planned home births in these countries. Collecting data in Denmark was challenging as there are many homebirths and all midwives may attend home births. We did attempt to give all midwives information about the study several times during the data collection period. It is impossible to estimate the proportion missed, but missed home births occurred probably more often among planned home births organized from hospitals than in settings with more experienced and dedicated midwives. The missed home births probably had a higher rate of transfers as previous research have shown that a known midwife reduces the rate of transfers (9) 
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A study reporting outcomes from all planned home births in England with National Health women transferred from midwife-led care at home to obstetric-led care in hospital reported lower feelings of control during labor than those who were not transferred (15) .
In this study, the most common reason for transfers was slow labor progress (52.8% of all transfers and 4.7% of the study population). Slow progress and failure to progress are not clearly defined and may vary between individual midwives and regions. This is slightly lower than the figure reported in a recent systematic review. (1).
We found that the proportion of potentially urgent transfers was 3.8% (116/3068). Previous studies have reported figures from 0% to 5.4% (1, 9, 14, 16) . The definitions of an urgent transfer varied across these studies, making them difficult to compare.
This article is protected by copyright. All rights reserved. As the official registration of planned home births is poor, we recommend that public authorities do that systematically. There should be a concise definition of planned home births -the woman had planned, and was accepted for, home birth at the onset of labor.
Transfers during labor and after the birth should be registered together with indication for transfer. Table S1 . Parity of the study population in each country. Table S2 . Transfer to hospital rates for each country. Table S3 . Indications for hospital transfer in 116 cases of potentially urgent transfers.
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